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Abstract
Objectives: To identify websites with adequate information on oral cancer screening for healthcare professionals 
(HCPs) and to assess both their quality and contents.
Study Design: Websites were identified using Google and HON medical professional search engines using the 
terms “screening for oral cancer”. The first 100 sites retrieved by each engine were analysed using the DISCERN 
questionnaire (reliability), the V instrument (contents on oral cancer) and further by the Flesch-Kinkaid Reading 
Grade Level and the Flesch Reading Ease (readability).
Results: The overall rating showed minimal shortcomings in the quality of the information in the websites. The 
coverage and correctness of information on “visual examination” was rated as fair/good, whereas updating of con-
tents resulted very variable (eg: 81% for visual examination and 18.2% for molecular biomarkers). These results 
permitted to rank the websites housing relevant information for oral cancer. Top ranking websites were affiliated 
to the Oral Cancer Foundation (USA), WHO Collaborating Centre for oral cancer (UK) whose webpage is entitled 
“Oral Cancer Education and Research”, and the Clinical Guidelines maintained by the British Columbia Cancer 
Agency (Canada) and the British Dental Association (UK) respectively.
Conclusions: There are web-based, HCP-addressed, resources on screening for oral cancer housing heterogeneous 
information both in quality and contents. The use of specific evaluation tools permits the selection of reliable web-
sites on this topic with a potential to improve the existing educational gaps among HCPs.
Key words: Oral cancer, early diagnosis, screening, secondary prevention, internet, teaching resources, continu-
ous education.
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Introduction
Internet search for medical or health-related issues is very 
frequent, and cancer-related topics account for a substan-
tial proportion of these searches even when significant 
discrepancies in terms of quality of the oncological infor-
mation available on-line have been reported (1,2). 
A study unveiled that on-line cancer-related contents 
seem to help physician-patient communication, favour 
shared decision-making, and facilitate the setting of re-
alistic expectations (3).
The issue of web-based information on precancer (po-
tentially malignant disorders) has also been studied (4,5), 
and both topics (precancer and cancer) have scored une-
ven accuracy levels (6) and low quality standards (7), but 
these shortcomings do not seem to discourage patients. 
Even the reported distrust of the information provided 
on-line is perceived as a minor reason for not using web-
based resources to find oral cancer information (8).
Healthcare professionals’ (HCP) knowledge on oral can-
cer is widely variable and frequently suboptimal (9). Phy-
sicians achieve important parts of their knowledge -up to 
80%- informally on the Internet (10), particularly those 
from middle-income countries (11), mostly seeking in-
formation on diagnostic and laboratory tests. Unreliabil-
ity of the web-based information is a serious threat for 
Internet use in clinical information seeking (12). No in-
vestigation assessing the quality of available web-based 
oral cancer information for HCPs could be retrieved.
Thus, the aim of this study was to identify websites with 
free-access in the Internet with adequate information 
on oral cancer screening for HCPs and to assess both 
their quality and contents.
Material and Methods
-Searching strategy
Websites were identified in November 2013 by means of 
2 search engines: Google (www.google.com) and HON 
medical professional (www.hon.ch/med.html), using 
the terms “screening for oral cancer” and the English 
language for the interface and operative system, with-
out predetermined location or filters. The websites were 
displayed (10 sites per page), accessed, and saved in a 
DVD for analysis.
The first 100 consecutive results, as sorted by the search 
engines, were considered for the study. Exclusion cri-
teria were: irrelevant contents, exclusively commercial 
information, patient-targeted sites, duplicated websites, 
forums and discussion groups, non-operative sites, and 
password-protected webpages.
-Evaluation procedures
The selected websites were categorised by specialisation 
(totally or partially related to oral cancer screening) and 
affiliation (non-profit organisation, commercial, univer-
sity/medical centre, government) (6). We also recorded 
whether the website was awarded the Health On the Net 
(HON) seal: a non-profit foundation to guide lay peo-
ple and HCPs to reliable health-related information on 
the Internet. The HON code of conduct for medical and 
health websites ensures the criteria of authoritative, com-
plementarity, privacy, attribution, justifiability, transpar-
ency, financial disclosure and advertising policy.
-Quality assessment
Quality was rated using the DISCERN questionnaire, 
a valid and reliable tool where each question (n=16) is 
scored in a 1 (poor) to 5 (good) Likert scale. Questions 
1 to 8 address the reliability of the publication (trust) as 
a source of information (13), and includes a final item 
on the overall rating of the publication which was con-
sidered an outcome of this investigation. The review 
process was independently undertaken by two observ-
ers (IA & VP); in case of disagreement, a third reviewer 
(coordinator) was involved. 
The information in each site was assessed using the 
oral cancer websites content review instrument V (14), 
specifically designed for analysing oral cancer contents, 
which is available at www.dentalinformatics.org/tools/
oralcancer/. 
The study was restricted to diagnostic information, 
which was analysed in terms of presence (yes/no), cov-
erage of information, correctness of information (both 
in a 4-point Likert scale: good, fair, poor, not available 
(N/A). Each answer choice carried a number of points 
(good=3; fair=2; poor=1; N/A=0) (15).
The retrieved information and its correctness were evalu-
ated according to existing evidence (15,16), and the scores 
(good coverture and correctness achieved for the visual 
examination item in the analysis of contents) were used 
to identify websites housing relevant information.
-Readability assessment
The Flesch-Kinkaid Reading Grade Level (FKRGL) 
and the Flesch Reading Ease (FRES) were used to as-
sess legibility of the selected websites (17,18). These 
score systems are well validated for assessing the read-
ability of English-written information (19). An online 
calculator program (www.readabilityformulas.com) 
was employed for this purpose, prior determination of 
its accuracy using the following readability formulas: 
FRE= 206.835 - (1.015 x Average number of words per 
sentence) - (84.6 x Average number of syllables per 
word); FKRGL= (0.39 x Average number of words per 
sentence) + (11.8 x Average number of syllables per 
word) - 15.59.
-Statistical analysis
Data were coded, recorded and analysed using a statisti-
cal package (SPSS Inc, Chicago, IL, USA). A descriptive 
study was performed and both normality and variance 
homogeneity were analysed using the Kolmogorov-
Smirnov and Levene tests respectively. The independ-
ent samples t-test was used for comparing means. The 
confidence level chosen for all tests was 95%.
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Results
Google search yielded 402,000 results in 0.18 seconds 
whereas HON returned 5,520 hits in 0.26 seconds. Out 
of the first 100 consecutive sites considered by each 
search engine, 83 google-search sites and 89 HON-
search sites did not meet the inclusion criteria and were 
excluded from the study. Another 6 sites were recog-
nised by both browsers. Finally, 22 websites were in-
cluded in the study (Fig. 1).
Chosen webpages mostly bore the seal of either govern-
ment (n=10; 45.5%) or non-profit organization (n=9; 40.9%) 
affiliations, with a low grade of specialization, and only 5 
(22.7%) were exclusively related to oral cancer screening.
No significant differences between search engines could 
be disclosed in terms of contents, quality and legibility 
of the information (Table 1).
The mean score for the overall rating of the publications 
using the DISCERN scale was 4.18±1.05, so minimal 
shortcomings in the quality of the information in the web-
sites considered in the study can be assumed (Fig. 2). 
The contents assessment in terms of coverage and cor-
rectness is displayed in figure 3, where information on 
Fig. 1. Website strategy design for the 200 accessed sites and exclusions.
Google
N=17
HON
N=11
Variable X±SD X±SD Xi - Xj (95%CI) p-value
DISCERN
Overall rating 4.23±1.14 4.09±1.22 0.14 (-0.79, 1.07) 0.75
Visual examination
Coverage score 2.29±0.68 2.00±1.00 0.29 (-0.35,  094) 0.36
Visual examination
Correcteness score 2.64±0.60 2.36±1.12 0.28 (-0.38, 0.95) 0.79
New diagnostic aids
Coverage score 1.76±1.20 1.90±1.13 0.14 (-1.07, 0.79) 0.75
New diagnostic aids
Correctness score 1.94±1.29 2.18±1.16 0.24 (-1.23,  0.75) 0.62
FRES
Score 36.02±12.37 34.73±14.06 1.29 (-9.08,  11.67) 0.80
FKRGL
Score 13.05±2.43 13.83±2.62 0.77 (-2.77, 1.21) 0.43
Table 1. Data on contents analysis, quality and readability of the selected web-sites (Google vs HON search 
engine).
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visual examination reached an average somewhere be-
tween “fair” and “good.”
Updating of contents resulted to be very variable among 
websites, ranging between 81% (n=18) for information 
related to visual examination, and 18.2% (n=4) for mo-
lecular biomarkers.
The combined application of the information collected 
from this study has permitted us to rank websites on 
coverage basis or quality (Table 2). Top ranking sites 
are affiliated to (i) the Oral Cancer Foundation, (ii) the 
webpage maintained by the WHO C-C on oral cancer 
entitled “Oral Cancer Education and Research”, (iii) the 
clinical guidelines maintained by the British Columbia 
Cancer Agency and (iv) the British Dental Association 
respectively.
Discussion
There are certain shortcomings of this investigation 
that need to be addressed: the variations on the order on 
which results are listed by search engines over time may 
hamper reproducibility of the study. Besides, the inves-
tigation was constrained to English language websites, 
thus in a global context generalisation of the results is 
limited.
A recent meta-analysis suggested diagnostic delay is a 
moderate risk factor for mortality from head and neck 
cancer, but when the analysis was restricted to referral 
delay, the latter was associated to a three-fold increase 
in mortality (20). Delayed referrals are often due to the 
inadequate knowledge and skills of HCPs (21), a com-
mon worldwide situation (22).
Fig. 2. Mean quality ratings across the 22 included sites, using the validated DISCERN instrument.
Fig. 3. Mean Content Evaluation across the 22 included sites.
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Lack of knowledge and experience are recognised as 
the main barriers to the provision of routine oral cancer 
examinations (21). Medical websites seem to fulfil the 
requirements for an ideal source of medical information 
to minimise this problem. Lack of knowledge, issues 
with information technology or online sources and lim-
ited search skills have been suggested as obstacles for 
Internet use by HCPs (11). Conversely, new technolo-
gies like mobile equipment availability and new apps 
for practitioners would allow learning, teaching and 
practising anywhere, anytime (23).
Patients frequently use the Internet to agree or not on 
consenting to surgical decision making (24), and head-
neck cancer patients usually seek information on treat-
ment and secondary effects (managing changes in swal-
lowing and speaking), and on how to maintain their 
health after treatment (8,25,26). Physicians tend to use 
web-based resources to ease clinical decision making 
(24), mostly related to diagnostic work-up and therapy 
(26). However, both the presence of irrelevant contents 
and their poor reliability are paramount barriers to us-
ing the Internet for information seeking (12).
Previous reports have described a poor quality of the 
patient-addressed information about lichen planus, oral 
leukoplakia, and oral and head and neck cancers (4-7). 
On the other hand, our study indicates that the over-
all quality rate of the information about screening for 
oral cancer in HCP-addressed websites reached a high 
standard on application of the DISCERN instrument, 
particularly the sites listed in the first four places, which 
achieved an score higher than 4.5, showing minimal 
shortcomings. 
Despite DISCERN is a validated, widely used tool for 
determining the reliability of a publication, it was not 
designed for assessing the accuracy of the scientific 
contents displayed within the site (6,14). 
Dental care professionals should remain vigilant for 
signs of oral cancer whilst performing routine oral 
examination in practice (15) because visual and tac-
tile examination may result in early detection of oral 
carcinomas (stages I-II) (14,16); this being the reason 
to employ the “adequate coverage and correctness” of 
the information on this topic to identify relevant HCP-
addressed websites.
It is worth mentioning that although ancillary tests for 
oral cancer screening (eg.: toloudine blue or commer-
cial devices based upon tissue reflectance or autofluo-
rescence) have not been adequately tested for primary 
care use (16), the websites selected for this study offer 
an adequate information on this topic (Fig. 2). Only mo-
lecular biomarkers and transepithelial cytology (Oral 
Cdx) were poorly covered by these webpages.
To the best of our knowledge, no previous study has as-
sessed the readability of oral cancer websites; defined 
as the reading skills an individual must possess to un-
derstand a written text (17). By extracting FRES for our 
selection of websites, we found the contents “difficult 
to read”, probably due to the technical nature of the in-
formation displayed. These contents would also be dif-
ficult for patients to understand, as the reading grade 
level calculated for these websites is well above what is 
recommended for health-related materials for patients 
(6th or below) (27).
WHO has recommended involving oral-health profes-
sionals in detection and early diagnosis of oral cancer 
(28). Even though increasing knowledge and skills for 
oral cancer screening is traditionally considered as a 
chief educational objective related to secondary pre-
Website URL  Affiliation Site type Traffic in 
past 30d 
Flesch 
Readin
g
Flesch-
Kinkaid
Grade
level 
Discern HON 
Code
www.bccancer.bc.ca BCCA G 32.600 13,2 16,3 College 4,8 YES 
www.bda.org BDA NP 29.400 39,8 14,6 College 4,8 NO 
www.oralcancerfoundation.com OCF NP N/A 46,3 12,3 12 4,6 YES 
www.ocEdr.com
(WHO C-C on Oral Cancer) 
ocEdr NP N/A 21,6 17,7 College 
and
above
4,6 NO 
http://www.medscape.com/ WebMD C 3.890.600 38,5 12,4 12 4,5 NO 
www.ada.org ADA G 363.800 12,9 16,9 College 4,4 NO 
http://www.hta.ac.uk NHS G N/A 28,3 14,8 College 4,3 NO 
www.guideline.gov AHRQ G 119.100 7,7 20 College 3,9 NO 
www.sixstepscreening.org * NP N/A 39,8 10,9 11 3,1 NO 
Table 2. Features of the top 9 websites by Content and Quality rating. 
Affiliation; BCCA. British Columbia Cancer Agency; BDA. British Dental Association; OCF. Oral cancer foundation; ocEdr. Oral Cancer 
Education and Research; WebMD Health Professional Network; ADA. American Dental Association; NHS. National institute for Health 
Research; AHRQ. Agency for Healthcare Research and Quality; * Private page.
Site type; C: commercial; NP: non-profit; U/MC: University/Medical Centre; G: Governmental
Traffic data from www.trafficestimate.com; N/A (not avaliable)
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vention, there are still gaps of knowledge among HCPs 
on this topic (21) which may condition effectiveness 
of screening for oral cancer. In this sense, web-based 
oral cancer resources may contribute to improve the 
current situation particularly by creating international 
cooperation networks and electronic websites housing 
worldwide information for training on this topic (29). 
Based on an EU initiative on lifelong learning our group 
has been commissioned to deliver a web based learn-
ing programme on the early detection of oral cancer for 
European Dentists. This can be accessed via www.oral-
cancerldv.org. 
Conclusion
Our study demonstrated that there are web-based, 
HCP-addressed, resources on screening for oral cancer 
housing heterogeneous information both in quality and 
contents. The use of specific evaluation tools permits 
the selection of reliable websites on this topic with a 
potential to help reducing the existing educational gaps 
among HCPs.
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